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DETAILED ACTION 
Claim Objections 
1 . Claims 1-12 are objected to because of the following informalities: 
In claim 1, lines 1-5, change 

"A method of decomposing a seismic wavefield, wherein a 3D wavefield is 
obtained by a cross-line acquisition and filtered applying a decomposition filter having 
two spatial directions to obtain a decomposed wavefield." 

to 

-A method of decomposing a seismic wavefield comprising: 

obtaining a 3D wavefield by a cross-line acquisition; and 

filtering said 3D wavefield by applying a decomposition filter having two spatial 
directions to obtain a decomposed wavefield.- 

Appropriate correction is required. 

Claim 2 Is objected to because of the following informalities: 

In claim 2, line 2, change "up- / down going" to -up or down going-. 

Appropriate correction is required. 

Claim 3 is objected to because of the following informalities: 

In claim 3, lines 2-4, change "in-line (kx) and cross-line components (ky) or a 

spatial representation of the in-line (kx) and cross-line components (ky)." 

to -in-line component (kx) and cross-line component (ky) or a spatial 

representation of the in-line component (kx) and cross-line component (ky).- 
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Appropriate correction is required. 

Claim 10 is objected to because of tine following informalities: 
In claim 10, line 3, change "to generated" to -to generate-. Appropriate correction is 

required. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the Invention was patented or described in a printed publication in this or a foreign country or In public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-3, 6, 7, 9 and 10 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Baeten et al. (U.S. Patent Number 6,446,009). 

As per claim 1, Baeten et al. teach decomposing a seismic wavefield , wherein a 
3D wavefield is obtained by a cross-line acquisition and filtered applying a 
decomposition filter having two spatial directions (i.e. in-line and cross-line) to obtain a 
decomposed wavefield (see col. 2, lines 61-65; col. 3, lines 10-20; col. 5, lines 3-24; col. 
5, lines 48-64; and Fig. 7). 

As per claim 2, Baeten et al. further teach that the decomposition is for at least 
one of a group consisting of up/down going decomposition, P/S decomposition, elastic 
decomposition and acoustic decomposition (see col. 4, lines 5-15; col. 2, lines 61-65; 
and col. 1, lines 5-25). 
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As per claim 3, Baeten et al. further teach that the filter comprises in-line and 
cross-line components or a spatial representation of the in-line and cross-line 
components (see col. 5, lines 3-24 and col. 5, lines 48-64). 

As per claim 6, Baeten et al. further teach that the filter filters an obtained 
pressure wavefield (i.e. hydrophones are pressure sensors) (see col. 1, lines 5-25 and 
col. 1, lines 46-65). 

As per claim 7, Baeten et al. further teach that the filter exclusively filters an 
obtained pressure wavefield (see col. 1, lines 54-64). 

As per claim 9, Baeten et al. further teach that the step of applying the filter is 
followed by a step of removing multiples (i.e. ground roll and random noise from a 
component of the decomposed wavefield (see col. 1 , line 60 through col. 2, line 25). 

As per claim 10, Baeten et al. further teach that the step of applying the filter is 
followed by a step of imaging or migrating the filtered wavefield to generated an image 
of subterranean formations (see col. 1, line 65 through col. 2, line 10). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Baeten et 

al. in view of Garibotto (U.S. Patent Number 4,277,834). 
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Baeten et al. teach the filter as stated above except that the filter is applied as a 
cascade filter. 

Garibotto teaches cascaded filters for phase shifting and approximating the wave 
field detected by the acoustic sensors (see col. 4, lines 37-64; col. 12, lines 43-65; col. 
14, lines 60-67; and col. 1, line 65 through col. 2, line 68). It would have been obvious 
to one having ordinary skill in the art at the time the invention was made to incorporate 
Garibotto's teaching into Baeten et al. because it would accurately estimate the change 
in the wave field. Therefore, accurate analysis of the seismic data would be performed 
to determine the geological formation of the area of interest. 

4. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Baeten et 
al. in view of Tuanyi et al. ( 1997 IEEE International Conference on Intelligent 
Processing Systems; Title " Seismic Data Time-Frequency Domain Filter with Wavelet 
Transform, pages 1223-1226). 

Baeten et al. teach the filter as stated above except that the filter is a compact 

filter. 

Tuanyi et al. teach compact support filter to decompose and reconstruct the 
seismic signals (see pages 1224-1225, paragraph III). It would have been obvious to 
one having ordinary skill in the art at the time the invention was made to incorporate 
Tuanyi et al.'s teaching into Baeten et al. because it would filter the high frequency 
noise. Therefore, accurate analysis of the seismic signal would be performed to 
determine the geological formation of the area of interest. 
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5. Claims 8, 11 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Baeten et al. in view of Sen et al. (U.S. Patent Number 6,654,693). 

As per claim 8, Baeten et al. teach applying decomposition filter to obtain a 
decomposed wavefield as stated above. 

Baeten et al. fail to clearly teach that applying the filter is preceded by a 
calibration step to match geophone recordings with hydrophone recordings. 

Sen et al. teach calibrating the hydrophone data and the geophone data so that 
the delayed source function is optimized (see col. 2, lines 27-40; col. 4, line 52 through 
col. 5, line 64; and col. 6, lines 17-44). It would have been obvious to one having 
ordinary skill In the art at the time the invention was made to incorporate Sen et al.'s 
teaching into Baeten et al. because it would suppress the angle of propagating waves 
so that the recorded hydrophone data and recorded the geophone data would 
correspond to the same measured wavefiled. Therefore, accurate analysis of the 
seismic signal would be performed to determine the geological formation of the area of 
interest. 

As per claim 11, Baeten et al. teach receivers (hydrophones and geophones) for 
collecting seismic data of subsurface structures located over water (see col. 1, lines 10- 
26). 

Baeten et al. fail to clearly teach that the receivers are located on the sea floor. 

Sen et al. teach plurality of sensor pair 24 attached to cable 20 located on the 
marine bottom 22 for receiving reflected wave representing subterranean formations 
(see col. 3, line 60 through col. 4, line 16 and Fig. 1). It would have been obvious to 
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one having ordinary sl^ill in tine art at tine time tine invention was made to incorporate 
Sen et al.'s teaching into Baeten et al. because it would receive the reflected waves that 
characterize the sea floor subterranean formations. Therefore, analysis of the received 
data would be made to determine the geological configuration of the under sea 
subterranean area of interest. 

As per claim 12, Baeten et al. teach receivers (hydrophones and geophones) for 
collecting seismic data of subsurface structures located over water (see col. 1, lines 10- 
26). 

Baeten et al. fail to clearly teach that the receivers are towed by a vessel. 

Sen et al. teach the system 10 that includes a seismic ship 18 that tows receivers 
24 attached to cable 20 (see col. 3, line 60 through col. 4, line 16 and Fig. 1). It would 
have been obvious to one having ordinary skill in the art at the time the invention was 
made to incorporate Sen et al.'s teaching into Baeten et al. because the receivers would 
receive the reflected waves that characterize the sea floor subterranean formations. 
Therefore, processing and analysis of these reflected waves would be performed to 
determine the geological configuration of the under sea subterranean area of interest. 

Prior art 

6. The prior art made record and not relied upon is considered pertinent to 

applicant's disclosure: 

Muijs et al. ['235] disclose method of and apparatus for processing seismic data. 
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Barr et al. ['028] disclose metlioci for correcting impulse response differences of 
hydrophones and geophones as well a geophone coupling to the water-bottom in dual- 
sensor, bottom-cable seismic operations. 

Contact information 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Mohamed Charioui whose telephone number is (571) 

272- 2213. The examiner can normally be reached Monday through Friday, from 9 am 
to 6 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Ellseo Ramos-Feliciano can be reached on (571) 272-7925. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (BBC) at 866-217-9197 (toll-free). 
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